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Foreword 

This South African standard was approved by National Committee StanSA SC 5140. 19A, Water - 
Water sampling and analysis, in accordance with procedures of Standards South Africa, in 
compliance with annex 3 of the WTO/TBT agreement. 



This standard was published in January 2007. This edition cancels and replaces the first edition 
(SABS SM 1047:1982). 
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Water — Dissolved oxygen content 



1 Scope 

This standard specifies a metlnod for the determination of the dissolved oxygen content of water and 
wastewater. 

2 Normative reference 

The following referenced document is indispensable for the application of this document. All 
normative documents are subject to revision and, since any reference to a normative document is 
deemed to be a reference to the latest edition of that document, parties to agreements based on 
this document are encouraged to take steps to ensure the use of the most recent edition of the 
normative document indicated below. Information on currently valid national and international 
standards can be obtained from Standards South Africa. 

SANS 3696/ISO 3696, Water for analytical laboratory use - Specification and test methods. 

3 Principle 

The addition of divalent manganese solution, followed by a strong alkali causes the dissolved 
oxygen to rapidly oxidize an equivalent amount of the dispersed divalent manganese hydroxide 
precipitate to hydroxides of higher valency states. In the presence of iodide ions in an acidic 
solution, the oxidized manganese reverts to the divalent state, with the liberation of iodine 
equivalent to the original dissolved oxygen content. The iodine is then titrated with a standard 
solution of thiosulfate. The titration end point is detected visually, with a starch indicator. 

4 Reagents 

4.1 General 

Unless otherwise specified, only use water that complies with the requirements for grade 3 water as 
given in SANS 3696, and reagents of analytical reagent grade. 

4.2 Alkaline-iodide sodium azide solution 

Dissolve 500 g of sodium hydroxide (NaOH) or 700 g of potassium hydroxide (KOH) and 135 g of 
sodium iodide (Nal) or 150 g of potassium iodide (Kl) in water and dilute to 1 L. Dissolve 10 g of 
sodium azide (NaNs) in 40 mL of water, and add this solution (with constant stirring) to 950 mL of 
the alkaline-iodide solution. 
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4.3 Manganous sulfate solution 



Dissolve 480 g of manganous sulfate (MnS04-4H20) or 400 g of the dihydrate MnS04-2H20 or 
364 g of the monohydrate MnS04H20 in water and dilute to 1 L. If doubt exists about the water of 
crystallization, make a solution that has a relative density of 1,270 at 20 °C. 



KjCrjO^ 



= 0,025 mol/L 



4.4 Potassium dichromate solution, c 

Dissolve 1,226 g of previously dried potassium dichromate (K2Cr207) in water and dilute to 1 L. 

4.5 Sodium thiosulfate solutions 

4.5.1 Stock solution, c(1Ma2S203) = 0,25 mol/L 

Dissolve 63 g of sodium thiosulfate (Na2S203-5H20) in 1 L of freshly boiled and cooled water, 
adding 1 mL of chloroform or 10 mg of mercuric iodide to stabilize the solution. Allow to stand for 
several days before use. 

4.5.2 Working solution, c(Na2S203) = 0,025 mol/L 

4.5.2.1 Preparation 

Dilute 100 ml of the stock solution to 1 L with freshly boiled and cooled water, adding 1 ml of 
chloroform or 10 mg of mercuric iodide. Store in an amber glass bottle with a rubber stopper, and 
standardize as in 4.5.2.2 at frequent intervals. Discard any solution remaining in the burette at the 
end of the day. 

4.5.2.2 Standardization 

Dissolve approximately 2 g of potassium iodide (Kl) free from iodate in 100 ml to 150 ml of water 
in an Eriernmeyer flask, then add 10 ml of a 9:1 water:sulfuric acid solution followed by exactly 
20 ml of the standard dichromate solution. Place in the dark for 5 min, dilute to approximately 
400 ml, and titrate with the sodium thiosulfate solution until a pale straw colour is reached. Then 
add the starch solution and titrate until colourless. If the sodium thiosulfate concentration is not 
exactly 0,025 mol/L, adjust it until it is. 

1 mL of this working solution is equivalent to 0,200 mg of dissolved oxygen. 

4.6 Starch solution 

Grind 1 g of soluble starch into a smooth paste with a little cold water and pour it into 1 L of boiling 
water with constant stirring. Boil for 1 min, and allow to cool. Use freshly prepared. 

4.7 Sulfuric acid, concentrated. 

5 Apparatus 

5.1 Bottle, narrow-mouth glass-stoppered, and of capacity 250 mL to 300 mL. 

5.2 Incubator, maintained at 20 °C. 
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6 Test specimens 

6.1 Sampling 

6.1.1 Ensure that test specimens are taken from samples that have been collected as described in 

6.1.2 to 6.1.5. 

6.1.2 Collect a surface water sample in a narrow-mouth glass-stoppered bottle of 250 mL to 
300 mL capacity, avoiding entrainment or dissolution of atmospheric oxygen. 

6.1.3 Collect a sample from a supply line under pressure using a tube that extends to the bottom 
of the bottle. Allow the bottle to overflow by three times its volume and then stopper it without 
entrainment of air bubbles. 

6.1.4 Collect a sample from depths greater than 2,0 m using a sampling device. Avoid turbulence 
and the formation of bubbles on filling the sample bottle. 

6.1.5 At the time of sampling, record the temperature of the sampled water to the nearest degree 
Celsius or more precisely if desired. If calculations of saturation (see 8.2) are to be made, measure 
and record also the barometric pressure and the salinity of the water. 

6.2 Sample preservation 

6.2.1 When a sample of water cannot be immediately analysed for its dissolved oxygen content, 
preserve it for a period not exceeding 8 h by treating the sample as described in 6.2.2 and 6.2.3. 

6.2.2 To the sample in the sample bottle add 0,7 mL of concentrated sulfuric acid and 1 mL of an 
aqueous solution of sodium azide that contains 20 g/L. Stopper and store at the temperature of 
collection, or water-seal in a 20 °C incubator until the analysis can be carried out. 

6.2.3 Continue with the analytical procedure using 2 mL of the manganous sulfate solution and 
3 mL of the alkaline-iodide solution, and 2 mL of concentrated sulfuric acid for the final acidification. 

7 Procedure 

7.1 To the sample as collected in a 250 mL to 300 mL bottle and of accurately known volume add 
2 mL of the manganous sulfate solution followed by 2 mL of the alkaline-iodide reagent well below 
the surface of the liquid. Stopper with care to exclude all air and mix well. Let the precipitate settle 
and mix again. 

7.2 Let the precipitate settle well and then carefully add 2 mL of concentrated sulfuric acid letting it 
run slowly down the neck of the bottle. Re-stopper and mix gently until solution is complete. 

7.3 Decant off an amount equal to 200 mL of the original sample after correcting for the increase in 
volume by the added reagents. Thus, if 6 mL of reagents as in this case have been added to a 
300 mL bottle, the volume taken for titration should be 

306 
200 X = 204 mL 

300 

7.4 Titrate with the sodium thiosulfate working solution to the starch end point. 
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8 Calculation 

8.1 Dissolved oxygen content 

The dissolved oxygen content in milligrams per litre is numerically equal to the titration figure in 
millilitres. Express the result as follows: 

Dissolved oxygen, as O2, in milligrams per litre. 

8.2 Percentage saturation 

8.2.1 Calculate the percentage saturation of oxygen {PSo) in the sample by relating the dissolved 
oxygen content to the relevant value of the solubility in table 1, as follows: 



PSo^ 


m x100 














S 




re 
m is 


the dissolved 


oxygen 


content, 


in 


milligrams 


per 


litre; 



S is the solubility of oxygen in water at the temperature, barometric pressure, and salinity of 
the sample when taken, in milligrams per litre. 

8.2.2 For solubilities at barometric pressures differing from that used in table 1, use the following 
equation: 



S = 



SoP 



101,325 
where 

S is the solubility at a pressure of p kilopascals, in milligrams per litre; 

So is the solubility at a pressure of 1 01 ,325 kilopascals, in milligrams per litre; 

p is the barometric pressure at the time of sampling , in kilopascals. 
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Table 1 — Solubility of oxygen in fresh water and in sea 

water of stated degrees of salinity at various temperatures 

when exposed to an atmosphere containing 20,8 % of oxygen 

under a pressure of 101,325 kPa 
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8 
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Chlorides in 


sea water, mg/L 




DiffPTPncp 


Di^^olvpd 














tJ 1 1 1 CI CI 1 wc 

per 


L^IOOwl VCU 

oxygen in 


X 





5 000 


10 000 


15 000 


20 000 


100 mg/L 
chlorine 


chloride- 
free water 




Dissolved 


oxygen, 


mg/L 




mg/L 


"C 


mg/L 





14,621 


13,728 


12,888 


12,097 


11,355 


0,016 5 


30 


7,6 


1 


14,216 


13,356 


12,545 


1 1 ,783 


11,066 


0,016 


31 


7,5 


2 


13,829 


13,000 


12,218 


1 1 ,483 


10,790 


0,015 4 


32 


7,4 


3 


13,460 


12,660 


11,906 


11,195 


10,526 


0,014 9 


33 


7,3 


4 


13,107 


12,335 


11,607 


10,920 


10,273 


0,014 4 


34 


7,2 


5 


12,770 


12,024 


11,320 


10,656 


10,031 


0,014 


35 


7,1 


6 


12,447 


11,727 


11,046 


10,404 


9,799 


0,013 5 


36 


7,0 


7 


12,139 


1 1 ,442 


10,783 


10,162 


9,576 


0,013 


37 


6,9 


8 


1 1 ,843 


11,169 


10,531 


9,930 


9,362 


0,012 5 


38 


6,8 


9 


11,559 


10,907 


10,290 


9,707 


9,156 


0,012 1 


39 


6,7 


10 


11,288 


10,656 


10,058 


9,493 


8,959 


0,011 8 


40 


6,6 


11 


11,027 


10,415 


9,835 


9,287 


8,769 


0,011 4 


41 


6,5 


12 


10,777 


10,183 


9,621 


9,089 


8,586 


0,011 


42 


6,4 


13 


10,537 


9,961 


9,416 


8,899 


8,411 


0,010 7 


43 


6,3 


14 


10,306 


9,747 


9,218 


8,716 


8,242 


0,010 4 


44 


6,2 


15 


10,084 


9,541 


9,027 


8,540 


8,079 


0,010 


45 


6,1 


16 


9,870 


9,344 


8,844 


8,370 


7,922 


0,009 8 


46 


6,0 


17 


9,665 


9,153 


8,667 


8,207 


7,770 


0,009 5 


47 


5,9 


18 


9,467 


8,969 


8,497 


8,049 


7,624 


0,009 2 


48 


5,8 


19 


9,276 


8,792 


8,333 


7,896 


7,483 


0,008 9 


49 


5,7 


20 


9,092 


8,621 


8,174 


7,749 


7,346 


0,008 8 


50 


5,6 


21 


8,915 


8,456 


8,021 


7,607 


7,214 


0,008 6 






22 


8,743 


8,297 


7,873 


7,470 


7,087 


0,008 4 






23 


8,578 


8,143 


7,730 


7,337 


6,963 


0,008 3 






24 


8,418 


7,994 


7,591 


7,208 


6,844 


0,008 3 






25 


8,263 


7,850 


7,457 


7,083 


6,728 


0,008 2 






26 


8,113 


7,711 


7,327 


6,962 


6,615 


0,008 9 






27 


7,968 


7,575 


7,201 


6,845 


6,506 


0,007 9 






28 


7,827 


7,444 


7,079 


6,731 


6,400 


0,007 8 






29 


7,691 


7,317 


6,961 


6,621 


6,297 


0,007 6 






30 


7,559 


7,194 


6,845 


6,513 


6,197 


0,007 5 
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